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Abstract. Rare exclusive B∗c → Ds l+l− decays are analyzed in the framework of the three-point QCD
sum rules approach. The two-gluon condensate corrections to the correlation function are included and the
form factors of this transition are evaluated. Using the form factors, the decay width and integrated decay
rate for these decays are also calculated.
1 Introduction
The rare ﬂavor-changing neutral-current (FCNC) pro-
cesses {b → s(d)} are widely studied to test the predic-
tions of Standard Model (SM) at loop level and to search
for new physics (NP). The recent theoretical studies can
be found in refs. [1–6].
Various physical observables of leptonic, semileptonic
and radiative B decays have been measured by LHCb.
For instance, the form factor, independent observables in
the decay B0 → K∗0μ+μ− [7] and the the CP asymme-
try in B+ → K+μ+μ− decays [8] have been measured.
More recent measurements in the LHCb for FCNC transi-
tions can be seen in refs. [9–11]. Measurements of various
observables at LHCb indicate that SM predictions are in
good agreement with the experimental results. Therefore,
most of the new physics scenarios are excluded.
Rare B∗c → Ds l+l− proceeds FCNC transitions. This
decay has not yet been measured by LHCb. There are not
theoretical studies relevant to the form factors and decay
rate of this decay. We try to calculate the form factors
and the decay rate of the B∗c → Ds l+l− decay as well.
We use the three-point QCD sum rules approach in the
calculation of these form factors. The QCD sum rules have
been widely used to calculate form factors (some similar
studies can be found in refs. [12–19]).
The paper includes 3 sections: In sect. 2, we recall the
eﬀective Hamiltonian and use the three–point QCD sum
rules approach to calculate these form factors. In sect. 3,
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we will use the numerical values of form factors in or-
der to determine the sensitivity of the decay rate to the
invariant dileptonic mass and then present our conclu-
sion.
2 Sum rules for the B∗c → Ds l+l− transition
form factors
The matrix element of the b → s+− transition can be
written as
M(b → s+−) = GF α√
2π
VtbV
∗
ts
×
{
ceﬀ9 O9 + c10O10 − 2
mb
q2
ceﬀ7 O7
}
,
(1)
where
O7 = 12 [s¯iσμνq
ν(1 + γ5)b]
[
¯γμ
]
,
O9 = 12 [s¯γμ(1− γ5)b]
[
¯γμ
]
,
O10 = 12 [s¯γμ(1− γ5)b]
[
¯γμγ5
]
,
and c7, c9 and c10 are Wilson coeﬃcients evaluated in
the naive dimensional regularization (NDR) scheme at
the leading order (LO), next-to-leading order (NLO) and
next-to-next-to-leading order (NNLO) in the SM [20–27].
